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B 3toh CTaTbe mm Sy^eM H3ynaTb npocTpaHCTBa MyjibTiimiiiKaTopoB 
H3 coSojieBCKoro npocTpaHCTBa H^iW 1 ) b npocTpaHCTBO if~ Q (M n ), 1 < 
p < oo. Haina pa6oTa ABjiaeTCfl npo^ojDKeHHeM CTaTbii J1?k. T. Baxa h 
A. A. IIlKajiHKOBa [1] o MyjibTnnjiHKaTopax H3 npocTpaHCTBa H° b ^yajibHoe 
npocTpaHCTBO H~ a , r^e pup' — conpajKeimbie no Tejib^epy nncjia T.e 1/p + 
l/p' = 1. 

Mm nojiy^HM TO^Hoe onHcaHHe npocTpaHCTBa MyjibTPinjiHKaTopoB H3 HpiW 1 ) 
b if~ Q (IR n ) (mm oSoaHa^aeM ero ^epe3 M") npri ycjiOBHH a > mm(n/p,n/p'). B 
cjiy^ae a < min(n/p, n/p') 6ypyr nojiyneHM TeopeMM Bjio>KeHHH coSojicbckhx 
npocTpaHCTB c HeraTHBHMMH HHfleKcaMH rjiaflKOCTH b npocTpaHCTBa Mp 
(^ocTaTonHbie ycjiOBna npnHa^jie>KHOCTH k M®). ,I[oKa3aTejibCTBa HeKOTopbix H3 

npHBOflHMHX HH>Ke yTBep>KfleHHH nOHTH flOCJIOBHO nOBTOpaiOT flOKa3aTejIbCTBa 
H3 [1], HO flJia nOJIHOTM H3JIO>KeHHfl MM HX npHBO^HM. 

BBe^eM o6o3HaneHne 

H«ioM n ) = {veD': v(xMx) G H° G D}, 

r,n;e D' - npocTpaHCTBO pacnpe^ejieHnn Ha D. cpyHKnnio jj,{x) G H~^ oc Ha30BeM 
MyjibmunjiuKamopoM H3 H° b H~ a , ecjin 

\\li{x)ip{x)\\- atP < C\\ip\\ ayP Vy9 G D, (1) 

r^e nepe-3 C o6o3HanaeTca (3,n;ecb n b flajibHennieM) KOHCTaHTa, He 3aBHcainaa ot 
<p G D. 

*Pa6oTa no,zmep;>KaHa rpaHTOM P<1><1>H N 01-01-00691 
^Pa6oTa no/mepjKaHa rpaHTOM P«I><DH N 00-15-96100 
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B 3tom onpe^ejieHHH npe^nojiaraeTca, hto ip G D (bmccto ip G Hp), 
nocKOJibKy npn jj,(x) G H~^ oc npoH3BefleHHe /j(x)ip(x) onpe^ejieHO b D' jihhib 
fljia SecKOHe^HO rjia^Kiix (p. OflHaKO D njiOTHO b Hp, nosTOMy H3 oh,ghkh (1) 
fljifl ip G D cjie^yeT, hto onepaTop yMHOJKeHHa Ha (pyHKiniio fi(x) MomeT 
6biTb npoflOJiJKeH Ha Bee npocTpaHCTBO Hp k&k orpaHHHeHHbiii onepaTop H3 
Hp b H~ a . OneBH^HO, (pyHKinin [i(x), yflOBJieTBopaiOHpie HepaBeHCTBy (1), 
o6pa3yiOT SaHaxoBO npocTpaHCTBO, KOTopoe mm o6o3HanHM nepe3 M[Hp — > 
H~ a ], hjih Sojiee KpaTKO Mp. HopMa b stom npocTpaHCTBe onpe^ejiaeTca KaK 

\\ii\\m« = inf C, 

r^e HHXHaa rpaHb SepeTca no bcgm KOHCTaHTaM C, fljia kotopmx BbinojiHeHO 
HepaBeHCTBO (1). 

Otmcthm cjieflyiomiiH cpaKT. 

IIpe^jio^ceHHe 1 npocmpaHcmea Mp u Mp u30Mopcfmu. 

/I,OKa3aTejibCTBO. TaK KaK Hopiviy b npocTpaHCTBe H~ a mojkho onpe^ejiHTb 

paBeHCTBOM 

llfll l(/^)l 

11/11 = SUp — , 

V-eH« \W\\a,p' 

to oueHKy (1) mojkho nepenncaTb b BH^e 

\(fi(x)ip(x),ijj(x))\ < C|MU, P IHUy V(/9, ip e D 

(3,n;ecb mm TaKJKe yHHTMBaeM, hto D njiOTHO b Hp). B nocjie^Hee HepaBeHCTBO 
(pyHKB^HH ip ti ip bxo^jit CHMMeTpHHHO, OTKy^a cjie,n;yeT Hanie yTBepjK^eHHe. □ 

Tenepb 3a^aflHMca BonpocoM: ^Jia KaKnx HHfleKCOB 7 < a, r > 1 HMeeT MecTO 
HenpepMBHoe Bjio>KeHHe c ohchkoh hopmm 

H^ C M[H; - H p % M M? < C|M|_ 7>r ? (2) 

Otbct Ha 3tot Bonpoc ^aeT cjieflyiomafl TeopeMa. 

Teopeivia 2 Bjiootcenue (2) c oi^euKou nopM UMeem Mecmo mosda u moAbno 
mozda, Kosda eunojiHHemcH MyjibmunjiuKamueHaH ov^euKa 

\\<p{x)i)(x)\\ iy < C\\<p\\ a ^\\i)\\ a y Vip,ijj e D, (3) 

zde hucao 1 < r' < 00 onpedeAHemcn U3 ycAoeun conpttwcenutt 1/r + 1/r' = 1. 
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/I,OKa3aTejibCTBO. (Cp. [1]). J^octslto ^hoctb . IlycTb fi(x) G H r 7 h 
BbinojiHeHa oueHKa (3). Tor^a ^Jia Bcex ip,ip G D HMeeM 

\\(i(p\\- ajP = sup -ii^ = sup 



O^ipeH* \\<P | O^ipeH" llr|[a,p' 

< su _ IHU.rll^lkr' < C || || || || 

S sup ^— s 0||/i||_ 7ir ||V9|| aiP , 

O^eH" 1 1 VI I 

r,a,e KOHCTaHTa C Ta ace, hto h b (3). Ilo onpeflejieHHio nojiynaeM /x G M° h 

IM|m« < C||/^l|-7,r- 

Heo6xofliiMOCTb. IlycTb cnpaBeflJiHBO Bjio>KeHHe (2) c oueHKoii HopM. Tor^a 
,n;jia (p,tjj G D BbinojiHeHbi HepaBeHCTBa 

1 1 W Iky — SU P TTTii — SU P 



feHr J \\J\\—y,r A*eM« ° IIA'IlM" 



, ^ -a,p V ^ ^ , || 

< sup — — j < C||^|| QiP ||VlUy, 

mgm« v_/ ||AM|m« 

npiineM fljia nojiyneHHa nocjieflHero HepaBeHCTBa mm Hcnojib30BajiH oueHKy (1) 
c C = ||/j||m«- Cjie^OBaTejibHO, BbinojiHeHa oueHKa (3), h ^OKa3aTejibCTBO 
3aBepnieHO. □ 

BbiSepeM HeoTpHuaTejibHyio (pyHKn,Hio r/(x) G -D Taxyio, hto rj(x) = 1 npn 
|x| < 1. BBe^eM npocTpaHCTBO Hp Uni{ (cm. [2, n. 1.3.1]), cocToamee 113 (pyHKHiiii 

G i?p loc TaKHX, HTO 

IklU^unif := sup \\r}(x - z)u(x)\\ a;P < 00. 

zeR™ 

HopMa b npocTpaHCTBe Hp nnif 3aBHCHT ot BbiSopa HeoTpHuaTejibHoii npoSHon 

(pyHKU,HH T](x), HO flJia BCeX TaKHX (pyHKU,HH COOTBeTCTByK)HI,He HOpMbI 

SKBHBajieHTHbi. H3 onpe,a,ejieHHa jierxo cjie^yeT, hto HMeiOT MecTO HenpepbiBHbie 
BJicoKeHHa H° C H° nni{ h #£ unif C H* uni{ npn p > q. 

Ecjih G Mp , to h r)(x)[/,(x) G Mp . BBe^eM HOByio HopMy b : 

III^HIm- = sup ||77(x - z)/j(x)|| m «. 

ripHBe^eHHaa HH>Ke TeopeMa H3BecTHa rjisi MyjibTHnjiHKaTopoB b coSojieBCKHx 
npocTpaHCTBax c HeoTpnuaTejibHMMH HH^eKcaMH (cm. [2, n. 2.1.3]). 3,a,ecb 
,n;jia ^0Ka3aTejibCTBa mm ncnojib3yeM n^eio H3 CTaTbH ,![:»<:. -R BaKa h 
A. A. LQKajiHKOBa [1]. 
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TeopeMa 3 Hopjuu \ \\ ■ \\\ u || • || e sKeueaAeHmHU. 
/XoKa3aTejibCTBO. (Cm. [1]). HepaBeHCTBO 

|||/^|||m^ < c 1 1 m 1 1 

cjie^yeT H3 onpeflejieHHa. A 113 flOKa3aTejibCTBa oSpaTHoii oueHKH HaM 
noTpeSyeTca n3BecTHaa jieMMa o pa36neHHH eflHHHHbi (cm., HanpiiMep, [3, 
§1.4]). CorjiacHO stoh jieMMe, cymecTByeT Ha6op cpyHKHiiii {xj(x)}°^ l , 
y^OBJieTBopaioinHX cjieflyiomHM ycjiOBHaM: 

1. X j( x ) eD,0< Xj (x) < 1 h £°1 i Xj(x) = 1; 

2. HOCHTejiH (pyHKn,HH co^ep>KaTca b inapax pa^nyca 1 (c pa3JiH^HbiMH 
n,eHTpaMH); npH stom jiioSaa cpHKcnpoBaHHaa TO^Ka x G M n noKpbiBaeTca 
HOCHTejiaMH He Sojiee neM N cpyHKHHH (T.e Xj( x ) 7^ He Sojiee neM ^Jia N 

(pyHKHHH H N He 3aBHCHT OT x)] 

3. l-D^Xj^)! ^ Cj r fl e C 3aBHCHT JIHIHb OT MyjIbTHHH^eKCa £ = (£1, . . . 

IlycTb ceMencTBO oSjia^aeT sthmh CBoiicTBaMH. Tor^a 

00 

^2yxj\\a,p<cy\\ ayP , (peD, 

r^e C 3aBHCHT tojibko ot a,p h ot BbiSopa IIocKOJibKy npn Bcex j 

HOCHTejib Xj coflep>KHTca b niape pa^nyca 1, a r](x) = 1 npn \x\ < 1, to 
cymecTByiOT Zj G IR n Taxne, *ito Xj( x ) — v( x ~~ z j)Xj( x )- 06o3Hanaa <fj(x) = 
Xj{x)(fi(x) fljia if G D, nojiynaeM 



-a,P 



^T}(X - Zj)n(x)ipj(x) 



3=1 



< 

-a,p' 



< IIHIIiW? \\PjWa,P - C \\\f i W\M^\\v\\a,p- 

Tenepb H3 onpeflejieHna cjie^yeT, hto 

IM|m« < C|||/x|||Af«- 

TeopeMa flOKa3aHa. □ 
BBe^eM o6o3Ha^eHne p = m&x{p,p'}. Tor^a H? unif = Hp Unii fl Hfi unif . 
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TeopeMa 4 Bepnu CAedytomue ymeepwcdeHusi: 

1. /Jam ecex a > u p > 1 cnpaeedjiueu ejiowcenutt c ov^euKaMU nopM 

M P C H p,Znxf> ||^||-a,p,unif < C||^I|m«; (4) 

2. BAOCHceHue c ov^euKou nopM 

— 7,r,unif (5) 

cnpaeedAueo mozda u moAbKO mosda, nosda eunoAHMemcM 
HepaeeHcmeo (3). 

/^OKa3aTejibCTBO. HepBoe yTBepjK^eHHe BbiTeKaeT H3 onpe^ejieHna. 
^eficTBHTejibHO, ecjin n(x) G 11 t](x) - rjia^Kaa cpe3aioiii;aa cpyHKinia, to 

\\n(x)r](x- Z)\\_ a , p < \\fJ.\\ M °\\v( x ~ Z )\\a,p = h\\M£\\v(x)\\a,p = C\\fl\\ M «, 

r^e C = \\i](x)\\ atP He 3aBiiciiT ot z. IIosTOMy fi G H~® ni{ , 11 BepHa oneHKa (4). 
Ilojib3yacb npe^JiojKeHHeM 1, aHajioriiHHO nojiynaeivi /i G -f^/" nif - 

BTopoe yTBep>K^eHHe aBjiaeTca cjie^CTBHeivi TeopeM 2 ii 3. CorjiacHO 
TeopeMe 2 ii BjioxceHiiio H~ a C H~^ nif , oueHKa (5) BjieneT (3). OSparao, ecjin 
BbinojiHeHa oueHKa (3) h // G H~^ nii7 to n(x)rj(x — z) G -ff^ 7 C M° h 



||/x(x)?7(x - z)|| M ° < C||^(x)77(x - 2) 



_ 7>r . 



TaKHM o6pa30M, |||//|||m^ < C||/-f||-7,ryinif, h (5) BbiTeKaeT H3 TeopeMbi 3. TeopeMa 
^OKa3aHa. □ 

CorjiacHO TeopeMe CTpnxap,n;ca (cm. [4] idiii [2, n. 2.2.9]), npocTpaHCTBO 
MyjibTiinjiiiKaTopoB M[Hp — > iJ^] coBna^aeT c Hp Unii , ecjin BbinojieHO ycjiOBHe 
a > n/p. nojiyneHHoe Hn>Ke yTBep>K,i],eHiie moxho c^iiTaTb aHajioroM stoh 
TeopeMbi fljia MyjibTiinjiiiKaTopoB b ^yajibHbix npocTpaHCTBax. 

TeopeMa 5 nycmt a > n/p. Tosda npocmpaHcmea M\H^ — > H~ a ] u H^ nif 
coenadatom, u hopmu e smux npocmpancmeax SKeueaAenmHU. 

^OKa3aTejibCTBO. Tax KaK npocTpaHCTBa ii M^, n30MopcpHbi, 

flocTaTo^iHO paccMOTpeTb cjiynaii p = p > 2. Bjio>KeHiie C H~^ nii c oueHKoii 
HopM fljia Bcex a > ii p > 1 ^OKa3aHO b TeopeMe 4. MtoSm flOKa3aTb oSpaTHoe 

BKJHOHeHIie, B COOTBeTCTBHH CO BTOpbIM yTBepjK^eHIieM TeopeMbi 4, flOCTaTOHHO 

npoBepHTb HepaBeHCTBO (3) npii 7 = a 11 r' = p. 
Pa36epeM OT^ejibHO 3 cjiy^aa: 
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1. a > n/p'. B 3tom cjiynae M[Hp — > if^,] coBna^aeT c ifp if (cm. [2, § 1.7]), 
cjieflOBaTejibHO, 

HW'lUy < |Mkp',unif|Mkp'- 

Ho ||</?|| a ,p',unif < C|MU,P n P H P > P') CJie^OBaTejIbHO, HepaBeHCTBO (3) 

BbinojiHaeTca. 

2. a < n/p'. HivieeT MecTO HenpepbiBHoe BjioxceHiie (cm. [2, §2.3.1]) 

H n/a,unU ^ Loo C M[iZ£ -> if£]. 

Ilo TeopeMe bjiojkchhs CoSoneBa, if" C Loo npn a > n/p, a 
cnpaBeflJiHBOCTb bjiojkghhs if" C H^ amiif npn p > n/a Sbijia OTMeneHa 
Bbiine. IlosTOMy |M|m[h«->h«] < IMU + IMU,n/a,unif < C|MU, P , H 
oixeHKa (3) TaKJKe BbinojiHeHa. 

3. a = n/p'. 3flecb HepaBeHCTBO (3) mojkct 6biTb nojiyneHO npiiMeiieHiieM 
nojiHJiHHeHHoii HHTepnojiainiOHHoii TeopeMbi (cm., HanpiiMep, [5, §4.4]) no 
napaMeTpy a k npe,a,bi,z],ymiiM ^ByM cjiynaaM. 

TeopeMa flOKa3aHa. □ 

B cjiynae a < n/p r&tb oniicaHiie npocTpaHCTBa b TepMiiHax npocTpaHCTB 
CoSojieBa yate hcbo3mo>kho. Ilo aHajiorHH c Teopiieii MyjibTimjiiiKaTopoB 
b coSojieBCKHx npocTpaHCTBax c HeoTpimaTejibHbiMii iiH^eKcaMii rjia^KOCTH, 
TaKoe oniicaHiie mojkho npoBecTii b TepMiiHax cmkocth, xotji sto TpeSyeT 
flonojiHHTejibHoii cepbe3HOH paSoTbi (cm pe3yjibTaTbi BepSnHKoro b [2]). O^HaKO 
npoBepKa ycjiOBHH b TepMiiHax cmkoctch Tpy^HO ocymecTBHMa, nosTOMy 

nOJie3HO HM6TB 3(p(peKTHBHbie flOCTaTOHHbie yCJIOBIia npiIHa^JIOKHOCTII CpyHKHHH 

paccMaTpHBaeMbiM npocTpaHCTBaM MyjibTiinjiiiKaTopoB. HaM y^ajiocb HaiiTH 
TOHHbie ycjiOBiia Ha HHfleKCbi 7 h r, npn Koropbix cnpaBe^jiHBO BJiojKeHne 
H~^ nif C M£ BMecTe c oueHKOH HopM. 3,a;ecb mm npnBefleM flBe TeopeMbi TaKoro 
THna. Pe3yjibTaT nepBoii H3 hhx BaxceH jihhib npn a = n/p, nocKOJibKy npn 
a < n/p Sojiee TOHHoe yTBepx^eHHe ,a,aeT BTopaa H3 sthx TeopeM. 

Teopeivia 6 Ilycmb a < n/p. Tozda cnpaeedjiueo ejiowceuue H~^ nii C 
ejuecme c ov^euKou nopM, ecjiu uucjia 7 u r noduuneHU ycAoeuHM 

n 

7 < a u r > maxjl, }. 
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/I,OKa3aTejibCTBO. ^ocTaTOHHO ^OKa3aTb sto yTBepjK^eHHe npn j — a. 
^eficTBHTejibHO, npeflnojio>KHM, hto ^OKa3aHO BJio^KeHiie if" C M£ BMecTe 
c on,eHKoii HopM npn r\ > n/a. B CHjiy TeopeMM CoSojieBa, H' 1 C H~ a , 
ecjiH a — 7 = n/r — ra/ri > h r > 1. Cjie^OBaTejibHO, C , ecjin 

r = — t r^^, T.e ecjin r > nl (2a — 7). 

(l + r 1 (a- 7 )/n)' 

HTaK, nycTb 7 = 0;. IIojiojkhm 1/ = n/p + £, £ > 0, h 3annnieM cjieflyioniTie 
HepaBeHCTBa: 

H^IUp' < CIMUMkp', ll^llo.i < IMIo, P IHIoy- 

IlepBoe H3 hhx ^OKa3aHO b npeflbiflymefi TeopeMe (flJia z/ > n/p), a BTopoe 
ecTb oSbiHHoe HepaBeHCTBO r^Jib^epa. Tenepb, Hcnojib3ya nojiHjiHHeiiHyio 
HHTepojian,HOHHyio TeopeMy (cm., HanpHMep, [5, §4.4]), mm npiixofliiM k 
HepaBeHCTBy 

y^\\ a ,s < C|klU,plklU,p' 



n + pe , n+pe 

< a < v, s = , s = . 

n + pe — a a 

^jia 3aBepnieHHa ^OKa3aTejibCTBa Ha^o BbiSpaTb e tskhm, hto6m s' = r, a 3aTeM 

BOcnojib30BaTbca TeopeMaMii 2 1 4. □ 

B cjiy^ae a = n/p pe3yjibTaT Hejib3a yjiynniHTb, 3aMemiB HepaBeHCTBO 
fljifl r Ha cooTBeTCTByiomee paBeHCTBO (T.e nojico-KHTb e = 0). O^HaKO sto 
mojkho c^ejiaTb npn a < n/p. ^OKasaTejibCTBO SToro (paKTa TpeSyeT Sojiee 
rjiySoKoro aHajiH3a. Otmcthm, hto npn uejiOM a ^OKa3aTejibCTBO mojkho 
npoBecra SHa^HTejibHO npome (cm. [6]). 

TeopeMa 7 Tlycm-b p > 1 u a < n/p. Tosda cnpaeedjiueo ejiowcenue H~^ ni{ C 
Mp GMecme c oi^euKou nopM, ecjiu nucjia 7, r noduuneHU ycjioeuHM 

n 

7 < a u r > , r > 1. 

2a — 7 

^OKa3aTejibCTBO. KaK h b npeflMflymeii TeopeMe, mojkho orpaHHHHTbca 
cjiynaeM 7 = a, npiineM yTBep>KfleHHe Hy>KHO ^OKa3aTb TOJibKO fljia r = n/a. 
CorjiacHO TeopeMe 4, Hy>KHO ^OKa3aTb oueHKy 

\\<P*/>\\a,8 < C\\(p\\ aiP \\l/>\\ a tf V</7, ijj e D, (6) 

r^e s = n/(n — a) > 1. A 113 flOKa3aTejibCTBa stoh oueHKii mm Sy^eM 
Hcnojib30BaTb MeTOflM, pa3BHTbie b CTaTbe IIojiKHHra [7]. 



7 



PaccMOTpiiM HejiHHeiiHbiH onepaTop 

^ \u(x + Cy)-u(x)\^dyj r 1 "" 5 ^, 

r^e ?7>0,p>l,g>2. HaM noTpeSyiOTca cjieflyiOHjiie yTBep>KfleHHa, 
^OKa3aHHbie b paSoTax IlojiKHHra [7] h CTpiixap^ca [4]. 

IlpefljiCDKeHiie A (cm. [7]). Ilycmb < 7 < 1, 1 < p < q, 2 < g < 00. 

r > max{l, np/(n + 7p)}. Tosda eunoAneno CAedywmee Hepaeencmeo: 

||^«(x)||o > r<C||«(x)|| 7>r , UEH? : 

zde KOHcmanma C 3aeucum om "y,p,q,r,n, ho ne 3aeucum om u(x). 

Upep,jioyKenwe B (cm. [7]). Ilycmb 1/pi + l/p 2 = 1/P> + l/?2 = V? M 
Vi + V2 = V- Tosda 3jih ecex u e -^joc u v E L P2t \ oc eunoAneno Hepaeencmeo 

\Dl q (uv)(x)\ < \u(x)Dl q v(x)\ + \v(x)Dl q u(x)\ + ID^x)!^^. 

Ilpefljio^ceHHe C (cm. [7, 4]). HMeem Mecmo CAedywv^ee coomHomenue: 

\\ v \\v,p x \\ D i,2 v \\o, P + \\v\\o, P , V > 1, ?7 > 0, u(a;) G iZ£, 

g(9e CUM60A x o6o3Ha,Haem SKeueaAenmHocmb (m.e omnouieHue npaeou u Aeeou 
uacmeu ospanuneHO c o6eux cmopon KOHcmanmaMU, ne 3aeucmu,UMU om v(x)). 

Hcnojib3ya sth yTBep>KfleHHa, flOKajKeM on;eHKy (6) fljia s = n/(n — a). 
IIojicokhm a = [a] + 77, r^e [a] oSosHa^aeT n,ejiyio *iacTb a h < 77 < 1. 
By^eM npe^nojiaraTb, hto r/ > (flJifl = ,a,OKa3aTejibCTBO npom,e 11 mojkct 
6biTb nojiyneHO npn iiomohj;h oSmhhoh (popMyjibi Jleii6HHii;a) . Xoponio h3bcctho 
cjie,n;yiOHj;ee cooTHonieHiie (cm., HanpiiMep, [8]): 

\t\<[a] 

CorjiacHO npe^jiojKeHHio C, npaBaa nacTb oijeHHBaeTca CBepxy bcjiiihiihoh (b 
^ajibHeiiineM b on,eHKax mm onycKaeM KOHCTaHTbi) 

E (\\DU D ^ Dm ^)hs + PVD^Ik). 

U|+|m|<[a] 

3to BbipajKeHne mojkct 6biTb on;eHeHO CBepxy, c yneTOM npefljiccKeHiia B, 
cjie^yiomeH bcjihhhhoh (mm 6y^,eM on,eHHBaTb TOJibKO nepBoe cjiaraeMoe, BTopoe 
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oii;eHHBaeTca cymecTBeHHO npom;e): 

(\\D m ^Dl 2 (D^)\\ 0tS + \\D^Dl 2 {D^)\Ws 

\j\+\m\<[a\ 

+ \\{Dl, qi D^){D^ q2 D m nWs)^ (7) 
Tenepb BbiSepeM noflxoflaiu;HM o6pa30M HHCJia 771,2, pi, 2 , 91,2- IIojicckhm 

< 771 < maxjp, ^ - a J, 772 = 77-771, (8) 

= p(n - a) = p(n - a) 

n + p(\j\+r]i- a)' 2 pn - n - p(\j\ + ?7i) ' 
gi = 2p b g 2 = 2p 2 . (10) 

Tax KaK I j I + 771 < a, to pi , p 2 > 1 h 1/pi + l/p 2 = 1 . 

On;eHHM TpeTbe cjiaraeivioe b (7) c noMODibio HepaBeHCTBa T^Jibflepa 

BejIHHHHOH 

CorjiacHO npeflJioJKeHHio A, nocjie^Hee Bbipa>KeHHe mco-kho oueHHTb bgjihhhhoh 

\\D^\\ VuplS \\D m ^\\ m , P2S , (11) 
ecjiH tojibko BbinojiHeHbi ycjiOBHa 

n Pl -. n P2 

Pl-S > 1, PiS > ; , p 2 S > 1, p 2 S > 



n + 771P1 " " n + r] 2 p2 

cnpaBe^JiHBOCTb kotopmx cjie^yeT H3 Toro, hto s > 1 h pi j2 > 1. 
,Hajiee, Bbipa>KeHHe (11) oixeHHBaeTca bcjihhhhoh 

IMI|j|+Tn,PiJ^llM-H»,P2« < C|MU,p|MUy ■ 

riocjie^Haa oueHKa nojiynaeTca H3 TeopeMbi BjicoKeHHa CoSojieBa h HepaBeHCTB 

... n n . . 7i n 

\J \+Vi < " , m +772 < a -. 

pis p p 2 s p' 

IlepBoe H3 3thx HepaBeHCTB cjie^yeT H3 (9) h ycjiOBHa \j \ + 771 < a, a BTopoe - 
H3 (9) h ycjiOBHa |m| + p 2 < a. 

On;eHKH nepBoro h BToporo cjiaraeivioro b (7) Moryr 6biTb nojiyneHbi TaKHM 
>Ke o6pa30M, ecjin hojiokhtb 771 = 77, p 2 = fljia nepBoro cjiaraeivioro h 771 = 0, 
P2 = V flJia BToporo. TeopeMa flOKa3aHa. □ 

KaK cjie^CTBHe nojiynaeM cjie,zryioru,ee yTBep>KfleHHe. 
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Teopeivia 8 Tlycmt m > n/p. Tosda 3ah mozo, umo6u onepamop 

Lu(x) = [(-A) m + q(x)}u(x) 
6uji ozpanuuen nan onepamop U3 H™ e H~ m , neo6xoduMO u docmamouHO, umo6u 

IJpu m < n/p docmamoHHUM ycAoeueM ospanuHeHHOcmu onepamopa L U3 H™ e 
H~ m HdJiHemcn ycAoeue 

V eH r,2i{> r>njm. 
Ecjiu m < n/p u p > 1, mo mochcho nojiowcumb r — n/m. 

^OKa3aTejibCTBO. OnepaTop (— A) m orpaHnneH H3 H™ b H~ m . 
OrpaHH^eHHOCTb onepaTopa yMHO>KeHHa Ha q H3 H™ b H~ m cjie^yeT H3 TeopeM 5- 
7. □ 

B cjiynae o,a,HOMepHoro npocTpaHCTBa (n — 1), a T&Kme m — 1, aHajiorHHHbiii 
pe3yjibTaT 06 orpaHHneHHOCTH onepaTopa L, ho b ^pyrofi cpopivie, nojiyneH b 
HeflaBHeii paSoTe B. T. Ma3bH h H. E. BepSnuKoro [9]. 

OcHOBHbie pe3yjibTaTbi stoh paSoTbi Smjih H3Jio>KeHbi b ^HCcepTairHH 
M. H. HenMaH-3afle [10]. 
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